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EXECUTIVE SUMMARY

The proposed BP Cherry Point Cogeneration Project (Cogeneration Project) would be a
combined cycle cogeneration (steam and electricity) facility located at the BP Cherry

Point Refinery (Refinery), which is near Ferndale and Blaine in northwestern Whatcom
County, Washington. The proposed Cogeneration Project would use a state-of—the-art
high-efficiency power generation system and use clean-burning natural gas. The plant
would produce a nominal 720 megawatts (MW) and would be configured with three
combustion gas turbines generators (CGTs). Each of the gas turbines would be equipped
with a heat recovery steam generator (HRSG) with duct-firing capability. Steam

produced from the HRSGs would be combined and sent to a single steam turbine-driven
electric generator (STG) with process extraction and air-condensing capability. |

The entire project, including the generation plant and support facilities, the new
transmission line, natural gas and water supply pipelines, and construction laydown
areas would be on BP owned property. The proposed Cogeneration Project would be
consistent with existing land uses in the surrounding area. The Cogeneration Project
would be adjacent to the Refinery. The Refinery and surrounding properties owned by
BP are zoned Heavy Impact Industrial and Light Industrial and are contained within the
Cherry Point Major Industrial Urban Grown Area/Port Industrial Zone of the Whatcom
County Comprehensive Plan issued May 20,1997.

Cogeneration offers increased thermal efficiencies that do not otherwise exist for
electrical power generation. The Cogeneration Project provides steam to the Refinery,
which will increase efficiency and reduce the consumption of natural gas. This would
allow the shutdown of older, less efficient boilers used for Refinery steam supply, and
would partially offset emissions from the Cogeneration Project.

The Cogeneration Project would also eliminate the need for the Refinery to use diesel or
gas turbine generators to supply part of its electricity needs as it has intermittently since
December 2000. The only equipment used in the proposed Cogeneration Project that
use diesel fuel would be the emergency diesel generator and diesel engine driven fire

water pumpwetld-netuse backup-fuels.

The Cogeneration Project would minimize fresh water consumption by usingan-Air
Cooled-Condenser{ACC)or recycled industrial water instead-effresh-waterfor its cooling
systems. Thesmallameountef wastewater produced by the Cogeneration Project would
be generated from be#lercooling tower blow-down, raw water demineralization system,
refinery condensate treatment, sanitary wastes, and storm water runoff from
Cogeneration Project secondary containment areas for spill protection. These
wastewaters, except for sanitary waste and spent pre-coat filter material, would be sent |
to the Refinery wastewater treatment system. Treated Refinery wastewaters are
discharged to the Strait of Georgia. Sanitary wastes would be sent to the Birch Bay

Water and Sewer District (District). Spent pre-coat filter material would be collected in a
separate tank, dewatered to the refinery waste water treatment system, and disposed of
properly with other primary sludge generated within the Refinery.

Stormwater runoff from the areas of the Cogeneration Project other than secondary
containment areas would be collected and routed to an oil/water separator to ensure no
trace oil is present, and then a detention pond for clarification prior to discharge to
nearby wetlands.
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1. COGENERATION PROJECT SITE DESCRIPTION

The Cogeneration Project would be a combined cycle cogeneration (steam and
electricity) facility located at the BP Cherry Point Refinery (Refinery), which is 6 miles
northwest of Ferndale, 7 miles southeast of Blaine and about 15 miles north of
Bellingham in northwestern Whatcom County, Washington. The nearest community is
Birch Bay, located about 2 miles northwest of the site. The Canadian border is about 8
miles directly north of the proposed site. The Cogeneration Project would be sited
adjacent to the northeast corner of the Refinery. The location of the proposed
Cogeneration Project is shown on Figure 1.0-1.

The entire project, including the generation plant and support facilities, the new
transmission line, natural gas and water supply lines, and construction laydown areas
would be on BP Refinery-owned property. Details of the Cogeneration Project are
provided in drawing AD-00-4300-00108. This area is within the Cherry Point Major
Industrial Urban Growth Area/Port Industrial Zone as defined in the Whatcom County
Comprehensive Plan, issued May 20, 1997. The entire project area is zoned Heavy
Impact Industrial. The Cogeneration Project site would occupy 33.17 acres of
unimproved land. The location of land owned by BP and the location of the project site
is shown on Figure 1.0-1. The legal description of the Cogeneration Project site is given
as follows:

A portion of the Northwest Quarter of Section 8, Township 39 North, Range 1
East, W.M., Whatcom County, Washington; more particularly described as
follows:

Commencing at the monument marking the Northwest corner of Section 8,
Township 39 North, Range 1 East; Thence S 16-48-33 W, 1428.01 Feet to the
brass monument at the intersection of First Street and F Street, within the BP
Cherry Point Refinery, said point having coordinates North 13925.00 Feet and
East 9430.00 Feet; Thence North, 35.00 Feet; Thence East, 769.71 Feet to a chain
link fence and the Point of Beginning, said point having coordinates North
13960.00 Feet, and East 10199.71 Feet; Thence N 00-01-08 W along said fence,
1229.74 Feet to a line parallel to and 15 Feet Southerly of the Arco Western Gas
Pipeline ; Thence N 88-54-10 E, along said line, 1164.91 Feet; Thence South,
1252.05 Feet; Thence West, 1164.29 Feet to the Point of Beginning.

Containing 33.17 acres, more or less.

The basis of bearings and coordinates for this description is Cherry Point
Refinery Plant Datum. The bearing of the West line of the Northwest quarter of
said Section 8 is N 2-50-59 W.

The land surrounding the proposed Cogeneration Project is relatively flat and owned by
BP for at least 0.5 miles in all directions. The closest residence is about 0.75 miles north
and east of the proposed Cogeneration Project.

Prior to Refinery construction in 1969 the Cogeneration Project site and surrounding
land was used for agriculture. Today the vegetation in that area consists mainly of
grasses with areas of hybrid popular trees that were planted by BP for harvesting. The
only relatively mature forests in the area are small patches that developed from
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abandoned homesteads. Land north of Grandview Road and north of the proposed
Cogeneration Project is owned and used by BP for habitat enhancement and buffering
industrial operations. Terrell Creek is located within BP’s habitat enhancement area and
is about 0.5 miles north of the Cogeneration Project. Industries in the area other than
the Refinery include the Chemco plant located about 0.75 miles east of the project site
and the Praxair plant located 0.75 miles south of the project site.

The infrastructure necessary to support the Cogeneration Project is completely contained
within or immediately adjacent to BP-owned land (Figure 1.0-2). Water for the

Cogeneration Project would be provided by fremthe Refinerysystem;whichissupplied
frem-the Whatcom PUD water supply system. The Whatcom PUD source of water to the

Refiners-Cogeneration Project will be the recycled cooling water from the Alcoa
aluminum smelter is-ebtained-fromthe NoeksaekRiver. A-The water supply connection
from-the Refinery-to the Cogeneration Project would be located on BP-owned land.

The electrical transmission corridor from the Cogeneration Project would be on BP-
owned land. This transmission line would connect the Cogeneration Project to the BPA
transmission line adjacent to BP property. The electrical transmission line corridor for
Cogeneration Project, connections to the BPA electrical transmission system and the
Refinery are shown in Figure 1.0-2.

Natural gas supply to the Cogeneration Project would be from the existing 16-inch
diameter Ferndale Natural Gas Pipeline as shown in Figure 1.0-2. If supplemental
natural gas is needed, it would be supplied from a third party pipeline, the connection to
which would be located adjacent to the Cogeneration Project site near the Ferndale
pipeline.

Details of the electrical transmission lines and natural gas pipeline locations and
connections are provided in drawings AD-00-4300-00108, AD-00-4300-00109, and
SK-BE7737-MD-0005, attached as exhibits to this appendix.

The proposed Cogeneration Project is consistent with existing land uses in the
surrounding area. The BP Refinery and surrounding properties owned by BP are zoned
Heavy Impact Industrial and Light Industrial. The Cherry Point Major Industrial Urban
Growth Area/Port Industrial Zone totals approximately 6,500 acres, of which
approximately 2,500 acres are occupied by heavy impact industries (Whatcom County
Comprehensive Plan, 1997). Land use maps of western Whatcom County and of the
Cherry Point subarea from the Comprehensive Plan are presented in Figures 1.0-3 and
1.0-4, respectively.

The Cogeneration Project site would be located to provide a 337-foot buffer from the
north-feneeline-of thesite to the centerline of Grandview Road. This buffer would be |
used for landscaping to mitigate visual impacts of the Project from travelers on

Grandview Road.
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2. ON-SITE FACILITIES

2.1 Design Basis

The design basis for the Cogeneration Project provides a high-efficiency combined-cycle
natural gas-fired cogeneration plant. Because the Project would also generate steam for
the Refinery, sufficient equipment redundancy is essential. The Project design basis
includes features that minimize impacts on the environment and on natural resources.
The Cogeneration Project will be designed and constructed in strict conformance to
applicable Federal, State, local and industry building codes and standards for thermal
power plants as identified in Attachment A of this report. These Codes and Standards
account for climatic conditions and natural hazards that exist for the specific site. A full
Start-Up and Commissioning Program will transition the Cogeneration Project from the
construction phase to commercial operation and will involve:

* Owner operator training,

* System scope definition,

» Systems cleaning and flushing,

* Loop and circuit checks,

e Calibration checks,

* System documentation and development of as-builts,
* System turnover,

e Trial runs,

* Electrical system and transmission testing
* Operational testing, and

» Performance and reliability testing.

2.2 Plant Site Arrangement

The proposed Cogeneration plant layout is presented in Figure 2.2-1. A three-
dimensional view of the plant from Grandview Road is provided in Figure 2.2-2.

Major structuresbuildings for the Cogeneration Project include the Steam Turbine
Generator (STG) enclosureBuilding, Administration, Control and
Warehouse/Maintenance Building, Centrel Reem;-Water Treatment Building,

Mam%eﬂaneeShep—wl&feheﬂse and-three-Switehyard-Control and Switchgear Building
(75 by 90°).

The STG Buildingenclosure would be approximately 156190’ by 11690’ by #6550’ tall and |
would house the STG, the condenser pumps and other equipment associated with the
operation of the STG. The STG transformers-and-AEE would be located outside the STG
enclosureBuilding. The STG enclosureBuilding would likely consist of three floors: a
ground floor, mezzanine level, and the steam turbine operation floor. The SFGbuilding
wotld-have-an-overhead-eranefor maintenanee-of the STG- The STG would have a
weather enclosure and would be serviced using a gantry crane. The STG itself would be
supported on a reinforced concrete “Table Top” structure within the STG _enclosure
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The Admlnlstratlon Control and Warehouse/ Malntenance Bulldlng ( pp_rox1mately 220’
by 60") S ase/Maintenar
Buﬂdmg%&ée’—byﬁe’—}would be s1ng1e story metal bulldlngs built on concrete slabs at
grade. The Administration bailding-portion would provide facilities for plant
administration and general support functions. The Control Bailding-portion would
provide space for the plant’s main controls, emergency batteries for uninterruptible

power supply (UPS), and electrical support equipment. The Warehouse/Maintenance
Buildingportion would provide for warehousing and general plant maintenance |
facilities.

A small control laboratory room would be provided in the Water Treatment Building
(approximately 150’ x 90°). In addition, several small-prefabricated buildings such as
power distribution centers, switchyard control houses, and a guard shack would be also
included.

The major buildings would be constructed of metal and pre-engineered per building
manufacturer’s standards. These would be steel-framed structures with roof trusses.
The roofing and siding would be metal panels with standard insulation to withstand local
weather conditions. The design and construction of these buildings and other structures
would be in accordance with the appropriate codes and standards.

Major outdoor equipment net-eontained-withinbuilding-includes the-Air-Cooled
Coendenser{AC€C)the Cooling Tower, the Heat Recovery Steam Generators (HRSGs),
Combustion Gas Turbine Generators (CGTs), electrical grid in the switchyard,
transformers and the stack. The ACECooling Tower would be approximately 335-110’
by 225-330’ by #5760’ tall and be used for eendensingsteamremoving heat by fremthe
steam-turbines-circulating water to the condenser downstream of the steam turbine.
Each of the three HRSGs would be approximately +56-110° by 45-30’ by 85-95’ tall, and
would each have a 150’ tall stack. A view of the Cogeneration Project looking south and
east is provided in drawing AD-00-4300-00110 provided as an exhibit to this appendix.

2.3 Project Configuration

The Cogeneration Project would produce a nominal 720 megawatts (MW) and export
electricity and steam to the Refinery, as schematically illustrated in Figure 2.3-1. The
Cogeneration Project would be configured with three natural gas fired CGTs. Each CGT
would be equipped with a heat recovery steam generator (HRSG) with supplemental
duct-firing capability-and-integral-deaerators. Steam produced from the three HRSGs
would be sent to a single steam turbine electric generator (STG) with process extraction
and A€C.condensing capability. The performance of the Cogeneration Project is
summarized in Table 2.3-1 for various ambient temperatures and operating loads. The
heat and materials balance for the base load case (50° F ambient temperature at 6544 %
relative humidity without duct firing and is presented in Table 2.3-2).

The Cogeneration Project integrates its operation with the Refinery to increase efficiency
and reduce the consumption of and impacts to natural resources. Figure 2.3-2 illustrates
this integration. The Cogeneration Project would supply steam and electricity to the
Refinery, which would in turn recycle condensate back to the Cogeneration Project. This
steam supply would allow the Refinery to shut down older, less efficient boilers thus
reducing emissions to the atmosphere and providing offsets to the atmospheric

emissions from the Cogeneration Project. Table 2.3-3 compares the expected emissions |
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from the Cogeneration Project to the expected emission reductions at the Refinery and
Table 2.3-4 identifies the boilers and equlpment that will be shut down or modified to
provide reductions in criteria pollutant emissions from the Refineryfer-theeriteria
polutantsfremthe CogenerationPrejeet. The proposed Cogeneration Project would
not use backup fuels, although an emergency generator and fire water pump would be
powered by diesel fuel. The Cogeneration Project would minimize fresh water
consumption byssing-an-ACC-erby recycling industrial waste water instead of using
fresh water cooling systems. Thesmallameunt-ef wastewater produced by the
Cogeneration Project would be sent to the Refinery wastewater treatment system.

The Facility would generate a nominal 720 MW of electric power and export high-

pressure-process steam and-intermediate-pressure-steam-to the Refinery. The Refinery
would return het-condensate andreturnboilerfeed-water(RBFWH-to the Cogeneration

Project. The 635 MW of power generated in excess of refinery consumption would be
exported via a new transmission line connected to the 230 kV BPA transmission line
adjacent to BP property.

The Ferndale Pipeline would provide natural gas to the Cogeneration Project. High-
pressure natural gas would flow through preheaters to improve efficiency and
filter/separators before being combusted in the gas turbines. Low-pressure natural gas
would be used for supplementary firing in the HRSGs.

The HRSGs generate steam from the hot exhaust of the CGTs. Each HRSG is equipped
with supplemental duct firing to increase stream generation. The exhaust from the
steam turbine would discharge into an-exhaustduetthatleadsto-amulti-eelACCa
surface condenser for the steam cycle heat rejection. The condensed steam would be
collected in the condenser hotwellfrem-the ACCeoolingeoils-would-draininto-theACC
hotwelltank. Condensate from theACE hotwell tank-would be combined with RBEFW
condensate from the Refinery before flowing back to the HRSG.

The major components and systems of the proposed project include:
» Three natural gas-fired Combustion Turbine Generators;
» Three Heat Recovery Steam Generators with supplemental duct firing capability;
¢ One Steam Turbine Generator;
* OneAir-Cooled-Condenser;Cooling Tower;
¢ Steam, Condensate and Boiler Feedwater Systems;
* Heat Rejection System,;
» Raw Water Makeup System;
* Demineralized Water System;
» Wastewater Disposal System;
» Natural Gas and Refinery-Gas-System;
e Compressed Air System;
» Fire Protection System;

+ Plant Control System; and,
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» Electrical Switchyard and Transmission Lines.

2.4 Combustion Turbine Generators

Table 2.3-1 provides the Cogeneration Project performance summary. Data provided
throughout this description represent the best information currently available for the
project’s performance characteristics.

Thermal energy produced through the combustion of natural gas would be converted
into mechanical energy in each CGT to drive an electric generator. The CGTs may be
supplied by GE Power Systems, and would be located outdoors in suitable enclosures
provided by the manufacturer.

Each CGT would consist of a heavy duty, single shaft, combustion turbine generator, and
associated auxiliary equipment. The CGTs would be equipped with Dry Low NOx
combustors for control of nitrogen oxides emissions. Each CGT would meet the
following functional requirements:

* Air emissions at the gas turbine exhaust would not exceed the levels described in this
application.

* Noise emissions would not exceed the near field and property line levels described in
this application.

» Each CGT would be capable of operation down to 60% load while meeting required
air emission performance.

The nameplate rating for each CGT generator would be 205 MVA at 18 kV and 0.85
power factor (pf). The CGTs would be equipped with the following accessories required
to provide efficient, safe, and reliable operation:

* Inlet air filters and on-line filter cleaning system;

*  On-line and off-line compressor wash system;

» Metal acoustical enclosures for noise attenuation;

» Fire detection and protection system;

» Lubrication oil system including oil coolers and filters;

* Hydrogen Cooled Electric Generator;

* Generator hydrogen coolers; and,

» Starting system, auxiliary power system, and control system.

The metal acoustical enclosures would contain the CGTs and accessory equipment.

2.5 Heat Recovery Steam Generators

The HRSGs would provide for the transfer of heat from the CGT exhaust gases to
condensate and boiler feed water to produce steam. The HRSGs would be a triple
pressure reheat designs, generating superheated high-pressure, intermediate-pressure,
and low-pressure steam for input to the steam turbine. Superheated high-pressure
steam would be generated to provide throttle steam for the steam turbine. and-high-
pressure-exportpProcess steam would normally be extracted from the steam turbine,
conditioned and exported to the Refinery. Intermediate-pressure and low-pressure
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steam produced from the HRSGs would flow to the STG. Each HRSG would be equipped
with duct burners for supplementary firing with natural gas. The selective catalytic
reduction (SCR) system complete with anhydrous ammonia storage, transfer,
vaporization, and injection subsystems and CO oxidation catalyst would provide the
secondary emission controls to meet the NOy and CO emission targets. The duct burners
and the HRSG are designed to maintain the steam turbine power production constant

w1th changes in export steam demand pfewdeiehenemfnal—h}gh—pfessmeeﬂnd

HRSG—%P&%&

Pressure components of each HRSG would include a low temperature economizer, low-
pressure evaporator, low-pressure integral-deaerator/storage-drum, low-pressure
superheater, intermediate-pressure economizer, intermediate-pressure evaporator,
Iintermediate-pressure drum, intermediate-pressure superheater, intermediate pressure
reheat superheater, high-pressure economizers, high-pressure evaporator, high-pressure
drum and high-pressure superheaters.

Duct burners would be installed in the HRSG transition duct between the
highintermediate-pressure superheater and high-pressure evaperatersuperheater.

Through the combustion of natural gas-er-en-oeeeasionsupplemental refinerygas, the
duct burners would reheat the CGT exhaust gases to generate high-pressure-steam at

times when addltlonal electrlclty andu" process steam would be needed The duct

Each HRSG would be equipped with a SCR system and catalytic oxidation to reduce
emissions in the HRSG exhaust gas prior to discharge through the stack. The SCR uses
anhydrous ammonia in conjunction with a catalyst bed to reduce oxides of nitrogen
(NOy) in the exhaust gases. The catalyst bed would be contained in a catalyst chamber
located within each HRSG. Ammonia would be injected upstream of the catalyst bed.
The subsequent catalytic reaction would convert NOy to nitrogen and water, resulting in
a reduced concentration of NOy in the exhaust gases exiting the stack. CO oxidation
catalyst located within each HRSG would reduce the concentration of carbon monoxide
(CO) in the exhaust gases exiting the stack. The oxidation catalyst also would reduce the
concentration of volatile organic compound (VOC) emissions.

2.6 Steam Turbine Generator

The STG system would include an extraction/induction/condensing #en-reheat steam
turbine generator, governor system, steam admission and extraction systems, gland
steam system, and lubricating oil system including oil coolers and filters, and generator
coolers. The STG would be located in an enclosurethe steam-tarbine building. The STG
would have a nameplate rating of 252 243 MW at a throttle steam flow rate of +625-1.314
Kpph MMb/h+-at 26361900 psia and +6441049° F. The amount of output will vary and
is dependent on the number and loading of CGTs operating, the amount of steam going
to the Refinery and the amount of duct firing occurring. Under the plant 100 % base
design conditions, the STG has a gross power output of approximately 214223 MW. The
100% base load conditions include all three CGTs running, 337510 kpph (thousands of
pounds per hour) HP-steam-and449kpph of 666-650 psig-psia IP-streamprocess steam
to the Refinery. The nameplate rating for the STG generator would be 366 270 MVA, 18
kV and 0.9pf.
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Steam from the high-pressure superheater, intermediate-pressure superheater, and low-
pressure superheater sections of the HRSG would enter the corresponding sections of
the STG where it would expand and drive the steam turbine and its generator. Upon
exiting the turbine, the steam would enter the condenser where it would be condensed to
water. A steam extraction port located on the STG would normally be used to supply

intermediate-pressure-proeess/expertprocess steam at 650 psig-psia and 750°F to the
Refinery. The high-pressuresteam turbine would be equipped with a steam stop valve

and steam control valve._In addition, the steam system includes steam conditioning
stations to allow throttle steam to be conditioned to the process conditions of 650 psia
and 750 deg F and discharged into the process steam line. Using throttle steam to
provide process steam will be used when the steam turbine is out of service and to

supplement process steam when demand is greater than 510 kpph.

The STG would be complete with the following components.

¢ Turning Gear,

» Exhaust Hood Spray,

» Stop Valve and Control Valve,

* Gland Seal Sealing and Condenser System,
e Generator with Control Panel,

e Vacuum Breaker,

* _Gland Steam Seal and Condenser System,
* Hydraulic and Lube Oil System, and

» Electric Generator.

2.7 Electric Generator Transformers

Electric generators are integral components of the CGTs and STG. Each CGT generator
would have a step-up transformer with a maximum continuous rating for would be 216
185 MVA. The maximum transformer rating for the STG generator would be 366275
MVA.

2.8 Steam and Condensate System

2.8.1 System within Proposed Plant

The steam system is shown on drawings AD-00-4300-0011166166;AD-66-4366-66161;
and-AD-064300-00104-thatare attached as an exhibits to this appendix. In the HRSG,

superheated high-pressure steam would be generated to provide throttle steam for the
steam turbine-and-high-pressure-exportproeesssteam-to-the Refinery. A steam
extraction port located on the STG would be used to normally supply process steam at
650 psia and 750°F to the Refinery. Intermediate-pressure and low-pressure steam

produced from the HRSGs would flow to the STG. HRSG makeup water would be
preheated in the low temperature economlzer before entermg the low-pressure boiler.—A
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High-pressure, intermediate-pressure, and low-pressure steam from the HRSG would
flow to the ren-reheat, extraction, admission, and condensing STG. Jrtermediate-
pressure-pProcess steam would be extracted from the steam turbine and conditioned
prior to export to the refinery. Redundant high-pressure to intermediateprocess-
pressure letdown stations with desuperheaters would be included to maintain reliability
of intermediateprocess-pressure steam supply in the event of a steam turbine outage.

The exhaust from the steam turbine would discharge into an exhaust duct that leads to a
multi-eellACCsurface condenser for the steam cycle heat rejection. The condensed
steam from the AGGeeehng—eeﬁscondenser would d—r—am—mte—theAGGbe collected in the
hotwell—tank Laet

2.8.2 Integration with Refinery

The Cogeneration PI'O]eCt wﬂl supply the Reflnery w1th t&ee—ty@es—ef—ste&m—’llhe—ﬁrst—ty?e

stream—hﬂs—a—ﬂew—mte—e%s%epph—at—a—temperat&re—ef—éﬁ —F—and—a—press&re—ef—}S;te
PSTA—Theseeond-typeisHP-process steam, as identified on Table 2.3-2. as-streamne-
“S14~—This steam has a design flow rate of 449770 kpph at a temperature of 750°F and a

pressure of 650 PSIA.

The Cogeneratlon PrOJect w111 receive condensate t—we—st—reamsfrom the reﬁnery

as 1dent1ﬁed on Table 2. 3 2—&s—stream—ne—
"Wit". This stream is actually a mix of demlnerahzedtreated—raw water and condensate
that comes off the refinery's existing BFW system. This stream has a design flow rate of
%*L kpph The percentage of water returned frorn the reflnery would bersea}eulated

66%:- 90% of the process steam flow.

2.9 Electrical Interconnection

Power to the Refinery is currently delivered from three 115-12.5 kV substations owned by
Puget Sound Energy (PSE) and located on the east side of the Refinery. The 12.5kV
output of these substations is connected to three Refinery-owned substations (MS-1, MS-
2 and MS-3) for distribution to Refinery electrical loads.

The proposed 230 kV switchyard for the Cogeneration Project is illustrated in drawing
PD-00-4300-101, attached as an exhibit to this appendix. The equipment required for

this switchyard would consist of #5230 kV breakers and associated controls arranged in |
a “breaker and a half” configuration, two outgoing circuits to the BPA transmission grid,
and three 150 MVA 230-69 kV transformers with overhead lines or cables to the

proposed intermediate voltage Refinery 69 kV substation. While this intermediate

voltage may be 69 KV or 115 KV, the intermediate voltage substation and its components
are referred to as “69 kV” substation in this document and other sections. The voltage of

this system will be determined during the project detailed design phase.
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The configuration of the new Refinery 69 kV substation is shown on drawing PD-00-
4300-103 attached as an exhibit to this appendix. The three Refinery-owned substations
would be disconnected from PSE and reconnected to this new substation. This
substation would consist of +4-gas—insulated-circuit breakers with six 60 MVA 69-12.47
kV feeder transformers (two each at MS-1, 2 and 3), two new outdoor walk-in type 12.47
kV switchgear (one each at MS-1 and 2), interconnecting 69 kV overhead lines or cables
between the switchyard and the transformers, and non-segregated buses at MS-1 and
MS-2.

A double circuit 0.8 mile long transmission line from the 230 kV switchyard to the
interconnection point at Kickerville Road with the BPA transmission corridor would
export power from the Cogeneration Project. The proposed electrical transmission
corridor to the BPA transmission system is shown on drawings AD-00-4300-00108 and
AD-00-4300-00109, which are also attached as exhibits to this appendix.

Ownership of the new 230kV switchyard, and new electrical transmission towers and
lines connecting this switchyard to the existing BPA transmission lines would be subject
to the terms of the interconnection agreement with BPA. The Refinery would retain
ownership of the land for the switchyard and transmission line corridor.

A description of this transmission line and proposed interconnection to the 230 kV BPA
transmission lines is provided in Section 3 of this Technical Report.

2.10 Noise

The design of the proposed Cogeneration Project incorporates many noise mitigation
measures. Noise was considered in the siting and orientation of noise-producing
equipment. Engineering controls are also proposed to reduce sound levels. The main
plant components that generate noise would be the steam turbine, the gas combustion
turbines, the HRSGs and stacks,-and-the ACE and the cooling tower.

Existing noise levels were monitored and incremental noise increases from the
Cogeneration Project were modeled at 15 receptor locations in the surrounding area.
Additional more extensive background monitoring was performed at the four nearest
residential receptors and modeling was updated based on the revised project design.
The results of the medeling-analysis indicate the predicted noise from the Cogeneration
Project will be well below state regulatory requirements and will not effect have any

anglble effect on the nearest residential receptors

stmetu%es%—The detalls of the noise study and modehng results are prov1ded in Part III
Appendix K.

2.11 Access Roads

Three permanent roads would be constructed to provide for access to the Cogeneration
Project. These roads would permit access from Grandview Road on the north, Brown
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Road on the south (actually a short extension of the transmission corridor access road),
and Blaine Road on the west. The three access roads are proposed to provide flexibility
for access during emergency situations.

A permanent plant road would be constructed around the site perimeter with branch
roads providing access to specific plant areas such as the CGTs, STG, HRSGs, Water
Treatment, Centrel- Administration Building; Warehouse, and-air-eooled

Cendensers-and cooling tower.

Passenger vehicle parking would be provided at the Administration, Bailding;-Control
Building-,and Warehouse/Maintenance Building. All roadwork within the plant would
be constructed to facilitate plant access and maintenance in accordance with AASHTO
standards; roadwork outside the plant boundary would be perfermedconstructed in
accordance with the Washington State Department of Transportation (WSDOT) and
emergency vehicle requirements. The permanent and temporary access roads for the
Cogeneration Project are shown on drawing AD-00-4300-00108, which is attached as an
exhibit to this appendix.

2.12 Ancillary Systems

2.12.1 Auxiliary Cooling

A closed cooling water system (CCWS) would be provided for auxiliary cooling in the
facility. The system would include air-eeeled-finfan-eeilscooling water to glycol heat

exchangers, 2-100% CCWS pumps, a thermal expansion tank, and distribution piping
system. The cooling water would be a mixture of approx1mately 45% pelypropylene
glycol and 55% demlnerahzed water.

2.12.2 Overall Plant Control System

The control system would consist of a Distributed Control System (DCS) using
microprocessor-based controllers, redundant communications network, and an Operator
Console.

The BES-control system would provide continuous control, monitoring, alarming and |
trending for the entire plant. The DCS hardware would be based on a distributed
architecture consisting of input/output modules, controllers, communication networks
and man-machine interface. The BES-controllers would provide all regulatory control |
and monitoring functions for the plant. The controllers would be redundant and provide
automatic, smooth transfer to back-up in the event of a malfunction.

The BES-control system would be capable of providing sequence of events functions as
part of the BPES-hHardware. Time stamping and printing of information would be via the
PESincluded hardware. A separate alarm printer would log all points that are in an
alarm condition and document all operator-initiated changes.
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The BES _control system would be powered through an uninterruptible power supply to
maintain power to the BEScontrol system from batteries in the event of a power failure.

2.12.3 CGT, STG Control Equipment

The gas and steam turbines would be controlled by equipment provided by the CGT and
STG suppliers. Primary operator interface would be from the respective CRTs located on
the operator console. From these CRTs, the operator would perform all start-up, control,
and monitoring functions. Control of critical loops from the DCS would be via hardwired
signals to and from gas turbine controllers.

The plant DCS would control the HRSGs. All control and monitoring functions would be
hardwired to the DCS racks.

The balance of plant would be controlled by the DCS to control the steam distribution,
fuel handling, boiler feedwater, cooling water, ACE-and condensate, instrument air,
chemical injection system, closed cooling system, and water treatment systems. The
primary control of the water treatment system for sequencing resin beds regeneration
and neutralization of regeneration wastes would be performed by the water treatment
equipment supplier’s control equipment which would be linked to the DCS via data
highway.

2.12.4 Emissions Monitoring System

A Continuous Emissions Monitoring System (CEMS) would be included to monitor
HRSG stack emissions continuously. The analysis of nitrogen oxides (NOx), carbon
monoxide (CO), ammonia (NH;) and oxygen (O.) of each HRSG stack would be
transmitted to the Data Acquisition System (DAS) in the control room. The DAS would
perform the necessary calculations and provide the reports as stipulated by the Air
Permit. Data collected by the DAS required to perform these calculations would
provided via hardwired link. NH; would be monitored to maintain control of the
ammonia slip. Emissions of sulfur oxides (SOx) would be estimated from the sulfur
content of the fuel.

2.12.5 Plant Electrical System

The Cogeneration Project electrical system would include CGT and STG step-up
transformers, isolated phase bus ducts between generators and transformers, gas turbine
generator breakers for auxiliary load distribution system, 100% capacity plant auxiliary
load transformers, 4160 and 480V distribution system for plant auxiliary loads, motor
control centers, plant lighting, UPS with battery backup, and electric tracing for freeze
protection.

The power block start-up power would be back-fed from the 230 kV switchyard using
either one of two auxiliary load transformers.
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2.12.5.1 Generator Step-Up Transformers

Each CGT step-up transformer would have a maximum rating of 210 MVA and a
nameplate rating of 205 MVA at 18 kV and 0.85 pf. The STG step-up transformer would
be rated for 300MVA at 18kV and 0.9 pf.

2.12.5.2  Generator Metering and Control Panels

The CGT equipment supplier would provide a Packaged Electronic and Electrical Control
Compartment (PEECC) for each CGT to house the turbine protection, metering, control,
and synchronizing systems. The steam turbine protection, metering and controls, and
synchronizing would be provided by the STG supplier and are located on panels in the
substation building adjacent to the control room.

2.12.5.3 Plant Auxiliary Load Transformers

Two 18kV to 4160 V three-winding transformers rated at 40 MVA would supply power to
the plant auxiliary loads. Additional 4160 V to 480 V power distribution transformers
would be included as part of the power distribution system.

2.12.5.4 4160 Volt System

The 4160 V switchgear would be located in the 4160 V power distribution center and
provide power to all 4160 V motors, the CGT excitation and starting transformers and
the plant 4160 V to 480 V transformers.

2.12.5.5 480 Volt System

The 480 V switchgear would provide power to CGT motor control centers (MCCs), the
common auxiliary MCC, and water treatment system MCCs. Each CGT would have an
MCC furnished by the equipment supplier and located in the respective PEECC.
Auxiliary and water treatment MCCs would be in 480 V power distribution centers
located in close proximity to their loads.

2.12.5.6 UPS and 125 V Backup Power Systems

The UPS would provide normal and backup power to the DCS and other critical
instrumentation and power supply loads. The UPS would normally be fed from a 480V
MCC but would also be connected to a 125Vdc battery system for backup power.

The CGT supplier would furnish a 125Vdc battery backup power supply with charging
system for each CGT control system. The station battery would supply dc power to the
DCS and other critical plant equipment. The station batteries and chargers would be
located in the auxiliary substation.

A small diesel-powered emergency generator would also be provided to maintain critical
lubrication system operation in the event of a total grid power failure. This generator is
not expected to be larger than 1500 kW.
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2.12.6 Site Security

An 8-foot tall chain link security fence topped with barbed wire would surround the
power plant. Automatically or manually operated gates would be provided at all roads
crossing the fence and lockable personnel gates would be added where appropriate. The
electrical switchyard would have its own perimeter fence and gates of similar
construction to prevent unauthorized access to the high voltage equipment. More details
are provided in Appendix J: Technical Report on Emergency and Security Plans.

2.12.7 Fire Protection

Fire protection systems would be provided to limit personnel injury, property loss, and
plant downtime resulting from a fire. The fire protection system would consist of a site
perimeter firewater loop with post indicating valves and hydrants, an automatic deluge
system for transformers, a sprinkler system for steam turbine lube oil equipment and
bearings, and detection and alarm equipment. A carbon dioxide system, provided by the
CGT supplier, would protect this equipment. Buildings would have fire protection as
follows Pre- actlon system for Admlnlstratlon Bulldlng aﬁd—AuaﬂhaﬂLSubs{—aHeﬂ

: and dry stand pipe
and Class IH hose statlons for all other bulldlngs Portable fire extinguishers of
appropriate sizes and types would be located throughout the power plant site. More
details are provided in Appendix J: Technical Report on Emergency and Security Plans.

A diesel-driven firewater pump would be provided to ensure adequate firewater pressure
for the Cogeneration project under a power failure or low water supply pressure

scenario. This firewater pump is expected to be approximately 265 hp in size.
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3. ELECTRICAL TRANSMISSION SYSTEMS

3.1 Transmission Corridor and Towers

The Cogeneration Project would be connected to BPA’s Custer substation for
transmission of power not used by the Refinery. Two lines would be used to connect the
Cogeneration Project to the BPA transmission system. The ownership of these facilities
would be subject to the terms of the interconnection agreement with BPA.

Two 230 KV transmission lines connect BPA’s Custer substation to BPA’s Intalco
substation at the Alcoa Intalco works aluminum smelter. These transmission lines are
routed in two separate corridors with ‘H’ pole configurations supporting one
transmission circuit each. Near the Refinery these corridors both run in a north-south
direction. The western transmission line corridor runs adjacent to Kickerville Road
about 0.8 miles to the east of the Cogeneration Project site. This location is the most
convenient place to interconnect the Cogeneration Project to the BPA system using the
existing transmission lines.

Transmission Line Single Contingency Analysis

BPA performed single contingency analysis for the Cogeneration project and Refinery
load along with the potential Alcoa load on their two existing 230 kV transmission lines.

This analysis determines whether each line by itself can carry all combinations of loads
and generation possible in this system should the other transmission line fail.

This analysis showed that under certain combinations of electrical loads, and when
certain sections of transmission line are lost, one or more portions of the remaining line
could exceed its thermal operating limit of 100 degrees Celsius. Whether or not this
occurs depends upon the ambient temperature at the time of the line loss.

At or below about 68F the remaining line always has sufficient capacity; above 68F the
line begins to exceed its temperature limit. This effect increases as ambient temperature
increases. At 95F (the maximum expected ambient temperature) and the worst

contingency case the overload would be about 40 MW, or 7% of the allowable line
capacity.

While this combination of events is very unlikely, it must be provided for in the system
design. There are three options to remedy this situation:

1) Install a remedial action scheme to reduce load or generation on the 230 kV
system when the combination of events described above occurs. This option
would require no changes to the 230 kV lines or towers, but would require the
agreement of the Refinery, Alcoa and the Cogeneration Project.

2) Install a second transmission line inside the existing westernmost 230 kV line

corridor leading from the Refinery to the Custer substation to “double up” the
existing transmission line along this segment. The existing transmission towers

in this roughly 4-mile long segment are not strong enough to carry a second
circuit so the existing towers would be replaced with new stronger monopole or
lattice towers. The towers would likely be replaced one-at-a-time by temporarily
supporting the existing wires while each tower was replaced. Some foundation




June; 2062 April 2003 16 013-1421.410

work would likely be required to accommodate the new towers; therefore some
impact to land within the existing right-of-way is anticipated for this option. BPA
would also be required to add two breakers to the Custer substation ring buss to

accommodate this new line. Under this option, no remedial action scheme would
be required to reduce load or generation should any single contingency occur.

3) Replace the existing 230 kV transmission lines with higher capacity lines. This

option may require upgraded or new towers if a wire type is not found which
provides the required capacity with the same weight as the existing wire. If a wire
type can be found with similar weight and sufficient capacity certain tower
modifications may still be required. Under this option, no local remedial action
scheme would be required. At the time of this ASC amendment, several wires
have been evaluated but a suitable wire type has not been found.

BP strongly prefers the remedial action scheme because it would not require changes to
the existing transmission lines and towers.

230 kV Line Interconnection to the Cogeneration Project

The proposed electrical transmission corridor to the BPA transmission system is shown
on drawings AD-00-4300-00108 and AD-00-4300-00109. The proposed Cogeneration
Project would use two types of towers for the electrical transmission lines. A monopole
would be used at the switchyard within the Cogeneration Project site. Within the
electrical transmission corridor to the BPA system, lattice towers would be used. Figures
3.1-1 and 3.1-2 present conceptual drawing of the monopole and lattice towers,
respectively. There would be four lattice towers numbered 1 through 4 with number 1
being close to Kickerville Road for the interconnection to the BPA system. Tower
number 4 would be south of the Cogeneration Project and be connected to the monopole
tower at the Cogeneration Project switchyard.

3.2 230 kV Switchyard Configuration

3.2.1 Intermediate “69 kV” Step Down Transformers

An open-air (air insulated) 230 kV switchyard configuration would be used at the
Cogeneration Project. A layout of this switchyard is provided in drawing AD-00-4300-
00108